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1
RATCHET WRENCH INCLUDING A
BICYCLE TOOLSET COMBINED
THEREWITH

BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention relates to a ratchet wrench and,
particularly, to a ratchet wrench including a bicycle toolset
combined therewith.

2. Description of the Related Art

TW Patent No. 1471203 shows a multifunctional toolset
for bicycles. The tool includes a body which has a first side,
a side opposite to the first side, and an outer peripheral edge
between the first and the second sides. The body is recessed
and forms at least one groove that creates a space for
avoiding contact. The at least one groove is adjacent to the
outer peripheral edge of the body. The portion of the at least
one groove close to the first side of the body and both sides
of the outer peripheral edge are open. The portion of the at
least one groove close to the second side of the body has a
shielding wall. The shielding wall close the side of the at
least one groove which is close to the second side. At least
one working head is pivotally connected to the body and
engaged in the at least one groove. The end of the at least one
working head pivotally connected to the body is in a shape
of a flat plate. The at least one working head is movable
relative to the body and selectively protrudes from the outer
peripheral edge of the body outside the at least one groove.

Bicycles are commonly used as a means of transportation
for sports or travel and leisure, and in order to avoid user’s
burden, bicycle tools are often small in size, light in weight
and multi-functional. Thus, the type or the shape of the
bicycle tools are often limited. For example, a ratchet
wrench, is more convenient for use than a wrench, however,
it is larger in size and heavier than the wrench. Therefore, it
is difficult to design a ratchet wrench combined with bicycle
tools.

The present invention is, therefore, intended to obviate or
at least alleviate the problems encountered in the prior art.

SUMMARY OF THE INVENTION

According to the present invention, a ratchet wrench
including a bicycle toolset combined therewith includes a
main body having a first end including a ratchet drive head
and a second end including an accommodating cavity. A
toolset in a combination configuration is detachably con-
nected to the main body and includes a length disposed in
the accommodating cavity. The toolset comprises at least
one bicycle tool.

There has thus been outlined, rather broadly, the more
important features of the invention in order that the detailed
description thereof that follows may be better understood,
and in order that the present contribution to the art may be
better appreciated. There are additional features of the
invention that will be described hereinafter and which will
form the subject matter of the claims appended hereto.

In this respect, before explaining at least one embodiment
of the invention in detail, it is to be understood that the
invention is not limited in its application to the details of
construction and to the arrangements of the components set
forth in the following description or illustrated in the draw-
ings. The invention is capable of other embodiments and of
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being practiced and carried out in various ways. Also, it is
to be understood that the phraseology and terminology
employed herein are for the purpose of description and
should not be regarded as limiting.

As such, those skilled in the art will appreciate that the
conception, upon which this disclosure is based, may readily
be utilized as a basis for designing of other structures,
methods and systems for carrying out the several purposes
of the present invention. It is important, therefore, that the
claims be regarded as including such equivalent construc-
tions insofar as they do not depart from the spirit and scope
of the present invention.

Further, the purpose of the abstract is to enable the public
generally, and especially scientists, engineers and practitio-
ners in the art who are not familiar with patent or legal terms
or phraseology, to determine quickly from a cursory inspec-
tion the nature and essence of the technical disclosure. The
abstract is neither intended to define the invention, which is
measured by the claims, nor is it intended to be limiting as
to the scope of the invention in any way.

Other objectives, advantages, and new features of the
present invention will become apparent from the following
detailed description of the invention when considered in
conjunction with the accompanied drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a ratchet wrench including
a bicycle toolset combined therewith in accordance with a
first embodiment of the present invention.

FIG. 2 is an exploded perspective view of the ratchet
wrench of FIG. 1.

FIG. 3 is a cross-sectional view of the ratchet wrench of
FIG. 1.

FIG. 4 is another cross-sectional view of the ratchet
wrench of FIG. 1.

FIG. 5 is a perspective view of the ratchet wrench of FIG.
1 in a configuration in which a bicycle tool is assembled for
an operation.

FIG. 6 is a perspective view of a ratchet wrench including
a bicycle toolset combined therewith in accordance with a
second embodiment of the present invention.

FIG. 7 is an exploded perspective view of the ratchet
wrench of FIG. 6.

FIG. 8 is a cross-sectional view of the ratchet wrench of
FIG. 6.

DETAILED DESCRIPTION OF THE
INVENTION

FIGS. 1 through 5 show a ratchet wrench 10 including a
bicycle toolset 30 combined therewith in accordance with a
first embodiment of the present invention. The ratchet
wrench 10 has a main body 20 which has a first end
including a ratchet drive head 21 and a second end including
an accommodating cavity 22. The accommodating cavity 22
has a first section 221 and a second section 222. The first
section 221 is adjacent to an open end of the accommodating
cavity 22. The second section 222 is connected to the first
section 221 and adjacent to the ratchet drive head 21.

The toolset 30 in a combination configuration is detach-
ably connected to the main body 20 and includes a length
disposed in the accommodating cavity 22. The toolset 30
comprises at least one bicycle tool. The toolset 30 is a chain
tool which includes a chain tool body 31, a body bolt 32, and
an extractor bolt 33. The chain tool body 31 includes a first
connecting hole 315 and a second connecting hole 316. The
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first connecting hole 315 extends along a central axis L.. The
second connecting hole 316 extends in a direction radial to
the central axis [ and opens on an outer peripheral edge of
the chain tool body 31. The chain tool body 31 has a first
connecting portion 311, a second connecting portion 312,
and a working area 313 between the first and the second
connecting portions 311 and 312. The first connecting hole
315 extends in the first connecting portion 311. The first
connecting portion 311 is detachably connected to the main
body 20 and disposed in the accommodating cavity 22 when
the toolset 30 is in the combination configuration. Specifi-
cally, the first connecting portion 311 and the first section
221 are detachably connected with each other when the
toolset 30 is in the combination configuration. The first
connecting portion 311 and the first section 221 have threads
adapted to be detachably engaged with each other. The
second connecting portion 312 and the working area 313 are
disposed outside the accommodating cavity 22 when the
toolset 30 is in the combination configuration. The second
connecting portion 312 includes first internal threads 314
extending axially along the central axis L and the body bolt
32 includes first external threads 321 engaged with the first
internal threads 314. The body bolt 32 is movable in the
working area 313 toward or away from the first connecting
portion 311. The body bolt 32 includes second internal
threads 322 extending along the central axis L. and having a
diameter smaller than the first external threads 321. The
extractor bolt 33 is engaged with the body bolt 32. The
extractor bolt 33 includes second external threads 331
engaged with the second internal threads 322. The extractor
bolt 33 is movable in the working area 313 toward or away
from the first connecting portion 311.

Further, the toolset 30 includes a closure 34 detachably
connected to the chain tool body 31 and configured to
enclose the working area 313 and a grip 35 selectively
connectible to the chain tool body 31 in a first configuration
and a second configuration. When the closure 34 encloses
the working area 313, it has a limiting portion 341 config-
ured to limit a movement of the body bolt 32, and the body
bolt 32 includes an end adjacent to the working area 313
abutting the limiting portion 341. The grip 35 has a joining
portion 351 detachably connectible to the chain tool body
31. The grip 35 in the first configuration includes the joining
portion 351 detachably connected to the first connecting
hole 315. The grip 35 in the first configuration is adapted to
be disposed within the accommodating cavity 22 when the
toolset 30 is in the combination configuration. When the
toolset 30 is in not in the combination configuration and
includes the second connecting hole 316 disposed outside
the accommodating cavity 22, the grip 35 is connectible to
the chain tool body 31 in the second configuration.

Moreover, the toolset 30 includes a driver bit 36 selec-
tively positionable in a first position and a second position.
The driver bit 36 in the first position is inserted in a cavity
352 in the grip 35. The driver bit 36 is adapted to be arranged
in the first position when the grip 35 is in the first configu-
ration. The driver bit 36 in the second position includes a
first driving end 361 detachably fastened to the ratchet drive
head 21 and a second driving end 362 detachably fastened
to the extractor bolt 33. Specifically, the ratchet drive head
21 includes the first driving portion 211 to which a driving
tool is adapted to couple, and the extractor bolt 33 includes
the second driving portion 332 to which a driving tool is
adapted to couple.

FIGS. 6 through 8 show a ratchet wrench 10« including
a bicycle toolset 40a combined therewith in accordance with
a second embodiment of the present invention, and the same
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numbers are used to correlate similar components of the first
embodiment, but bearing a letter a. The ratchet wrench 10a
has a main body 20a which has a first end including a ratchet
drive head 21a and a second end including an accommo-
dating cavity 22a. The accommodating cavity 22q has a first
section 221a and a second section 222a. The first section
221a is adjacent to an open end of the accommodating cavity
224. The second section 222a is connected to the first section
221a and adjacent to the ratchet drive head 21a. The second
embodiment is different from the first embodiment in that a
toolset 40q is different from the toolset 30.

The toolset 404 includes a connector 41a, a plug 42a, and
an inflator adapter 43a. The connector 41a has a first
connecting portion 411a and a second connecting portion
412aq at different ends. The inflator adapter 43« includes a
coupling end 431a and an inflator end 432¢ at different ends.
When the toolset 40a is in the combination configuration,
the connector 41a and the plug 424 and the inflator adapter
43a are coupled with one another, the first connecting
portion 411a is detachably fastened to the main body 20a
and disposed in the accommodating cavity 224, the plug 424
is connected to the first connecting portion 411a¢ and dis-
posed in the accommodating cavity 22a, and the coupling
end 431a is detachably connected to the second connecting
portion 412a. Specifically, the first connecting portion 411a
and the first section 221a are detachably connected with
each other and the plug 424 is inserted in the second section
222a when the toolset 40a. The inflator end 4324 is con-
nectible to an inflator (not shown) which is useful for
supplying air to the inflator adapter 43qa. The inflator adapter
43a has an air channel 433a communicating and extending
from the coupling end 431« to the inflator end 432a. The air
channel 433a includes an airtight ring 436a disposed
therein. When the connector 414 and the inflator adapter 43a
are coupled with each other, the second connecting portion
412a is inserted into the air channel 4334 and abuts the
airtight ring 4364, the connector 41a includes first external
threads 413a on the first connecting portion 411a threadly
engaged with an inner periphery of the accommodating
cavity 22a and second external threads 414a on the second
connecting portion 412a disposed outside the accommodat-
ing cavity 22a, and the coupling end 431¢ includes a
connecting structure 434a having internal threads 435a and
engaged with second external threads 414a. Additionally,
the connector 41a includes a flange 4154 extending radially
outward from an outer periphery thereof. The flange 4154 is
disposed between the first and the second connecting por-
tions 411a and 412a. When the toolset 40q is in the com-
bination configuration, the main body 20« includes an end,
which is opposite to the ratchet drive head 21a, abutting a
first side of the flange 415a. When the connector 41a and the
inflator adapter 43a are coupled with each other and the
second connecting portion 412q is inserted into the air
channel 433a, the inflator adapter 43¢ includes an end
opposite to the inflator end 432a abutting a second side of
the flange 415a.

In view of the foregoing, the ratchet wrench 10 and 10«
include bicycle toolsets 30 and 40a combined therewith of
the present invention have compact designs and therefore
they are light in weight and easy to carry. Further, they help
a user reduce the burden of carrying many bicycle tools.

The foregoing is merely illustrative of the principles of
this invention, and various modifications can be made by
those skilled in the art without departing from the scope and
spirit of the invention.
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What is claimed is:

1. A ratchet wrench including a bicycle toolset integrated
therewith comprising:

a main body of the ratchet wrench with a first end
including a ratchet drive head and a second end defin-
ing an accommodating cavity, wherein the accommo-
dating cavity is distinct from the ratchet drive head and
is formed within the main body extending longitudi-
nally from the second end towards the first end; and

a toolset movable to a combination configuration detach-
ably connected to the main body and including a length
disposed in the accommodating cavity, wherein the
toolset comprises at least one bicycle tool, wherein the
toolset is a chain tool which includes a chain tool body
and a body bolt, wherein the chain tool body has a first
connecting portion, a second connecting portion, and a
working area between the first and the second connect-
ing portions, wherein the first connecting portion is
detachably connected to the main body and disposed in
the accommodating cavity when the toolset is in the
combination configuration, wherein the second con-
necting portion includes first internal threads extending
axially along a central axis and the body bolt includes
first external threads engaged with the first internal
threads, and wherein the body bolt is movable in the
working area toward or away from the first connecting
portion, wherein the second connecting portion and the
working area are disposed outside the accommodating
cavity when the toolset is in the combination configu-
ration, and wherein when in the combination configu-
ration, the toolset does not interfere with the normal
operation of the ratchet drive head.

2. The ratchet wrench as claimed in claim 1, wherein the
body bolt includes second internal threads extending along
the central axis and having a diameter smaller than the first
external threads, wherein the toolset includes an extractor
bolt engaged with the body bolt, wherein the extractor bolt
includes second external threads engaged with the second
internal threads, and wherein the extractor bolt is movable in
the working area toward or away from the first connecting
portion.

3. The ratchet wrench as claimed in claim 1, wherein the
toolset includes a closure detachably connected to the chain
tool body and configured to enclose the working area,
wherein when the closure encloses the working area, the
closure has a limiting portion configured to limit a move-
ment of the body bolt, and wherein the body bolt includes an
end adjacent to the working area abutting the limiting
portion when the closure encloses the working area.

4. A ratchet wrench including a bicycle toolset combined
therewith comprising:

a main body having a first end including a ratchet drive
head and a second end including an accommodating
cavity; and

a toolset in a combination configuration detachably con-
nected to the main body and including a length dis-
posed in the accommodating cavity, wherein the toolset
comprises at least one bicycle tool, wherein the toolset
is a chain tool which includes a chain tool body and a
body bolt, wherein the chain tool body has a first
connecting portion, a second connecting portion, and a
working area between the first and the second connect-
ing portions, wherein the first connecting portion is
detachably connected to the main body and disposed in
the accommodating cavity when the toolset is in the
combination configuration, wherein the second con-
necting portion includes first internal threads extending
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axially along a central axis and the body bolt includes
first external threads engaged with the first internal
threads, and wherein the body bolt is movable in the
working area toward or away from the first connecting
portion,

wherein the accommodating cavity has a first section and

a second section, wherein the first section is adjacent to
an open end of the accommodating cavity, wherein the
second section is connected to the first section and
adjacent to the ratchet drive head, wherein the first
connecting portion and the first section are detachably
connected with each other when the toolset is in the
combination configuration, wherein the chain tool body
includes a first connecting hole and a second connect-
ing hole, wherein the first connecting hole extends in
the first connecting portion, wherein the second con-
necting hole extends in a direction radial to the central
axis and opens on an outer peripheral edge of the chain
tool body, wherein the toolset includes a grip selec-
tively connectible to the chain tool body in a first
configuration and a second configuration, wherein the
grip has a joining portion detachably connectible to the
chain tool body, wherein the grip in the first configu-
ration includes the joining portion detachably con-
nected to the first connecting hole, wherein the grip in
the first configuration is adapted to be disposed within
the accommodating cavity when the toolset is in the
combination configuration, and wherein when the tool-
set is in not in the combination configuration and
includes the second connecting hole disposed outside
the accommodating cavity, the grip is connectible to the
chain tool body in the second configuration.

5. The ratchet wrench as claimed in claim 3, wherein the
accommodating cavity has a first section and a second
section, wherein the first section is adjacent to an open end
of the accommodating cavity, wherein the second section is
connected to the first section and adjacent to the ratchet drive
head, wherein the first connecting portion and the first
section are detachably connected with each other when the
toolset is in the combination configuration, wherein the
chain tool body includes a first connecting hole and a second
connecting hole, wherein the first connecting hole extends in
the first connecting portion, wherein the second connecting
hole extends in a direction radial to the central axis and
opens on an outer peripheral edge of the chain tool body,
wherein the toolset includes a grip selectively connectible to
the chain tool body in a first configuration and a second
configuration, wherein the grip has a joining portion detach-
ably connectible to the chain tool body, wherein the grip in
the first configuration includes the joining portion detach-
ably connected to the first connecting hole, wherein the grip
in the first configuration is adapted to be disposed within the
accommodating cavity when the toolset is in the combina-
tion configuration, and wherein when the toolset is in not in
the combination configuration and includes the second con-
necting hole disposed outside the accommodating cavity, the
grip is connectible to the chain tool body in the second
configuration.

6. The ratchet wrench as claimed in claim 4, wherein the
ratchet drive head includes a first driving portion to which a
driving tool is adapted to couple, wherein the extractor bolt
includes a second driving portion to which a driving tool is
adapted to couple, wherein the toolset includes a driver bit
selectively positionable in a first position and a second
position, wherein the grip includes a cavity and the driver bit
in the first position is inserted in the cavity, wherein the
driver bit is adapted to be arranged in the first position when
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the grip is in the first configuration, and wherein the driver
bit in the second position includes a first driving end
detachably fastened to the first driving portion and a second
driving end detachably fastened to the second driving por-
tion. 5
7. The ratchet wrench as claimed in claim 5, wherein the
ratchet drive head includes a first driving portion to which a
driving tool is adapted to couple, wherein the extractor bolt
includes a second driving portion to which a driving tool is
adapted to couple, wherein the toolset includes a driver bit 10
selectively positionable in a first position and a second
position, wherein the grip includes a cavity and the driver bit
in the first position is inserted in the cavity, wherein the
driver bit is adapted to be arranged in the first position when
the grip is in the first configuration, and wherein the driver 15
bit in the second position includes a first driving end
detachably fastened to the first driving portion and a second
driving end detachably fastened to the second driving por-
tion.
20



